
the exercises must be done by the physician or by a

highly trained assistant.
The chief obstacle to the successful employment of

tliis treatment is to make it understood that it cannot
be successfully carried out without a precise knowledge
and special training which is not common. The bene-
fits of muscle training may be obtained at a late stage
of the affection, in one recorded case a gain of 125 per
cent, in the gluteus médius muscle having been
obtained in a period of six weeks, thirty-six years after
the attack.

SUM WARY
The requirements of the modern treatment of the

convalescent stage of infantile paralysis as advocated
in this paper may be thus summarized:

An accurate muscular diagnosis is an essential pre-
requisite to treatment.

No active treatment should be begun until tenderness
lias disappeared.

The upright position with restricted walking has
certain advantages over prolonged inactivity in suitable
cases. Fatigue is dangerous.

Braces are conservative and protective, and not
therapeutic.

Massage, electricity and muscle training arc the mea-
sures in general use to bring about improvement in the
muscles. Of these, the last named rests on the best
physiologic and pathologic basis, and must be carried
out with great accuracy to be effective.

234 Marlboro Street.

AN UNUSUAL BLOOD CRISIS IN
HEMOLYTIC ICTERUS

W. ALLAN, M.D.
AND

R. F. LEINBACH, M.D.
CHARLOTTE, N. C.

Hemolytic icterus has been so extensively discussed
recently that only the salient features of the disease
will be mentioned. In 1900 Minkowski1 first singled
out chronic hemolytic icterus, and several years later
Chauffard2 discovered the characteristic increased
fragility of the red blood cells in hypotomic salt solu-
tions. The brilliant results following splenectomy in
this disease, as first pointed out by Banti,3 have given
a new interest to the study of chronic jaundice.

Chronic hemolytic icterus, or chronic family jaun-
dice, is ordinarily hereditary, passing to successive
generations through either the male or the female line,
and is generally familial, many children in the same

family or generation being afflicted. There are other
instances, such as the one cited here, in which a single
isolated congenital case appears. Finally hemolytic
icterus may be acquired in adult life following some
acute illness.

The jaundice dates from birth, or is noticed during
childhood, and remains throughout life. The nutrition
and growth of these subjects is unimpaired, and there
are none of the disagreeable manifestations which
accompany obstructive jaundice, such as pruritus,
bradycardia and melancholia. Knlargement of the
spleen is almost constantly present, and when this is

very marked produces discomfort mechanically.
Enlargement of the liver is unusual. Besides the
jaundice and splenic tumor, there is present a varying
grade of anemia with normal color index. The urine
and blood plasma show the presence of urobilin4 with
the absence of bile salts. The red blood cells are less
resistant to hypotonie salt solutions. The feces show
urobilin and are highly colored, in contradistinction to
the light color in obstructive jaundice.

Clinically these subjects do not consider themselves
ill, except during their "bilious attacks," when the
jaundice deepens, the spleen enlarges, and the ane-
mia increases. These attacks of acholuric jaundice,
depending on critical hemolysis, occur every few
months or every year or so. After headache for a
number of days, nausea and vomiting, with possibly
diarrhea, supervene. There is no pain in the absence
of gallstones, and usually no fever. Within a week
or two the patient is in his usual state of health.

We have recently seen one of these attacks of
acholuric jaundice of such severity as to produce a

profound and unusual blood crisis:
REPORT OF CASE

J. D. G., man, aged 25, white, married, waiter, seen, Nov.
9, 1916, with Dr. Reid Patterson, to whom we extend thanks
for the privilege of reporting the case, had been having
headache for three days previous to November 5, when he
fainted with blindness and weakness. November 6, 7 and 8,
he had had steady nausea and vomiting without pain, and
without temperature above 99.6 by axilla. On the morning of
November 8, somnolence set ill, and when he was seen on the
afternoon of November 9, this had become deep stupor. The
Irmperature was 101 by axilla, pulse 126, respiration 30.
Whitening of the mucous membrane and deepening of the
jaundice had progressed steadily. The man was well nour-
ished, with white mucous membranes and finger nails, and
bright lemon colored skin and sclcrae. The eyes, throat, heart,
lungs, glands and reflexes were negative. The abdomen was

soft, and the liver dulness normal. The spleen was four
lingerbreadths below the costal margin.

The patient had been persistently jaundiced since 6 years
of age; none of his relatives had been so afllictcd. His past
history brought out only these "bilious attacks," recurring
once or twice a year, and an indefinite attack of malaria five
years previously. The blood examination revealed: hemo-
globin, 30 per cent. (Tallqvist), with 520,000 red cells and
19,600 white cells. The differential count revealed poly-
morphonuclears, 82 per cent.; small mononuclears, 14.5 per
cent. ; large mononuclears, 3 per cent. ; eosinophils, 0.5 per
cent.; no plasmodia. The red cells were of good color with
little variation in siz.c, shape or staining reactions. No
blasts could be found. Platelets were plentiful. The bleed-
ing time was diminished. The color index was 2.9.

The next day the stupor was clearing up and the tempera-
ture varied from 100 to 102. November II, the patient was

mentally clear, taking food, and desirous of returning home.
The urine was negative for albumin, sugar, bile and urobilin
(ether extract, alcohol method). Hemoglobin was 25 per
cent. (Tallqvist). The red cells hemolyzed after standing
several hours in the mixing pipet. The white count was

95,000; polymorphonuclears, 67.5 per cent.; small mono-

nuclears, 17 per cent. ; large mononuclears, 3.5 per cent. ;
eosinophils, 0 per cent.; neutrophilic myelocytes, 12 per cent.;
eosinophilic myelocytes, 0 per cent.; no plasmodia. The
individual red cells were of good color, with little variation
in size and shape, but basophilic staining marked. There were

33,000 erythroblasts per cubic millimeter, one third being
macroblasts. The spleen now filled the whole left upper
quadrant, being 11 cm. below the costal margin.

November 12, the patient was mentally clear, took food
well, and was anxious to return to work. The temperature1. Minkowski, O.: Verhandl. d. inn. Med., 1900.

2. Chauffard, A.: Bull. et m\l=e'\m. Soc. m\l=e'\d. d. h\l=o^\p. de Paris, 1901,
18, 444; Semaine m\l=e'\d., 1907, 27, 25.

3. Banti, referred to by Elliott, C. A., and Kanavel, A. B.: Surg.,
Gynec. and Obst., 1915, 21, 21.

4. Tileston, W., and Griffin, W. A.: Am. Jour. Med. Sc., 1910,
139, 847.
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was declining, the jaundice clearing somewhat. Hemoglobin
was 45 per cent. (Tallqvist); red cells, 760,000; white cells,
67,000; polymorphonuclears, 87 per cent.; small mononuclears,
8 per cent. ; large mononuclears and eosinophils, 0 per cent. ;
neutrophilic myelocytes, 5 per cent.; no plasmodia. There

 was considerable variation in size, shape and staining reac-
tions of the red cells. There were 26,364 blasts per cubic
millimeter. The ratio of normoblasts to macroblasts was
18: 1. Clotting time was reduced one fourth.

November 13, the temperature was normal, the white count
12.1100. There was no urobilinuria (Ehrlich's test).

November 14, the white count was 11,800; polymorpho-
nuclears, 63 per cent.; small mononuclears, 32 per cent.; large
mononuclears, 0 per cent.; eosinophils, 5 per cent.; myelocytes,
0 per cent.; blasts, 826 per cubic millimeter; no macroblasts.
The red cells showed little variation in size and shape, and
but slight polychromatophilia.

November 15, the red count was 1,200,000. Fragility tests
with whole blood revealed hemolysis starting definitely at
0.72 per cent, and being complete at 0.38 per cent, salt solu-
tion in two hours. Stained smear revealed 1 per cent, myelo-
cytes with 9 normoblasts per hundred white cells. There were
no macroblasts. The hemoglobin was 35 per cent. Although
weak, the patient refused to remain longer in the hospital.

December 3, the patient reported that be was a little weak
in the knees yet, but felt fine. He had gained 10 pounds, and

SUMMARY OP BLOOD COUNTS

Authors:
Nov. I).
Nov. 11.
Nov. 12.
Nov. 13.
Nov. 14.
Nov. 15.
Dec. 3.
Dec. 9.

l.cube's.
Teeter's: 4th day.

Dili day.
Luce's.
Siipplngton's:

Nov. 28.
Dec. Id.
Dec. 20.

Hemo-
globin

26
45

35
70
76
20
20

18
It

Red Cells

620,000
7(¡Ó',ÓÓo

1.200.(HX)
8,010,000
4,000,000

200,000
1,689,090
l,:i(Hl.ll(!0
1,200,000
1,300.000

850,000
1,OHO ,000

Color
Index

2.9

2'.9

1.5
1.3
0.9

0.7
0.7
1.2

0.8
0.8

Willie
Cells

in.ooo
»5,000
(¡7,000
12,000
11,800
11,050
10,000

132,800
3tl,(KXI
81,000

7,800
103,000
208,000

Dillereiitlul Count

Poly-
morplio-
nuclears

87.5
87

(ÎI

II
69
5(1
40

22
9.2
4.2

Sin nil
Mono-

nuclenrs

14.E
17
8

40
19
20

4

Largo
Mono-

nuclears

4
14

66
3.6

Eoslno-
pliils

0.5

1

0.8

Neutro-
philic

Myelo-
cytes

18
10

Myolo-
blasts

12
87.2
£8.0

Krytbro-
bltisls

Normo-
blasts

3:1,000
2(1,301

826

Present
20,0«)
1(1,800

3,330
18,267
2!),:i:u

66
95

10O
100

90
»4

38
58
40

his jaundice was so slight as not to be noticeable without
close examination. The hemoglobin was 70 per cent.; red
count, 3,040,000; color index, 1.3; white count, 11,650; poly-
morphonuclears, 64 per cent. ; small mononuclears, 22 per
cent. ; large mononuclears, 3 per cent. ; eosinophils, 9 per cent. ;
basophils, 2 per cent.; no myelocytes, no nucleated reds; great
variation in size and shape of red cells, but no basophilia.

December 9, the hemoglobin was 75 per cent., and the red
count 4,000,000.

LEUKANEMIA
Based on quantitative relationships of the cellular

elements of the circulating blood, the blood diseases
have been more or less satisfactorily divided into
(a) the anemias, in which reduction in number and
alteration in character of the red cells are characteristic,
and (b) the leukemias, in which increase in the normal
white cells and the appearance of abnormal white
cells are dominant findings.

This distinction has served a useful purpose, and is
a priori reasonable since, for the most part, pathologic
agencies, bringing about alterations in the cellular ele-
ments of the blood, are either hemolytic, affecting the
red cells, or productive, exerting a selective action on
the primary leukoblastic tissues. From clinical reports,however, which have appeared from time to time, it is
becoming increasingly evident that a combination of
these two influences may exist in one and the same

case, simultaneously or consecutively. The apparent
result of such combined action is to be seen in cases
presenting the red count of pernicious anemia and the
white count of leukemia. Such findings are not
unusual as a terminal event in both pernicious anemia
and the leukemias. The difficulty of classifying cases
with such a combined blood picture led von Leube to
suggest the term "leukanemia." He reported this com-
bined picture in a boy of 10 who suffered apparently
from a combination of myelogenous leukemia and per-
nicious anemia, running a very acute course of about
three weeks, with clinical symptoms of an acute infec-
tious disease with hemorrhages (Teeter)."' The blood
showed a red count of 266,000, with 10,000 leukocytes ;
polymorphonuclears, 44 per cent. ; lymphocytes, 40 per
cent. ; neutrophilic myelocytes, 13 per cent. ; large
mononuclears, 2 per cent., and many nucleated reds,
70 per cent, of which were megaloblasts. At nec-
ropsy the bone marrow was found hyperplastic and
red, with myeloid changes in spleen and liver.

Teeter" reports a case similar to ours :

A girl, aged 6 years, was taken suddenly ill with malaise,
nausea, headache and fever. The second day there was vomit-

ing and fever, no chill, no pain, but great restlessness. The
third day she passed a pint of bloody urine and became very
anemic and slightly jaundiced. On the fourth day there was a
pericardial friction sound, enlargement of liver and spleen,
delirium, no vomiting, and neither blood nor bile in the urine.
The blood showed hemoglobin, 20 per cent. ; red cells.
1,530,000; white cells, 132,000, with 20,000 nucleated red cells
per cubic millimeter, 10 per cent, of which were megaloblasts ;
polymorphonuclears, 58.75 per cent. ; small and large lympho-
cytes, 19.5 per cent.; unclassified, 6 per cent.; mononuclears
and transitionals, 4.25 per cent. ; basopbils, 0.5 per cent. ;
myelocytes, 10.75 per cent., and Tuerck's cells, 0.25 per cent.
By the ninth day the temperature had become nearly normal
and the child was much better, the blood showing hemoglobin,
20 per cent.; red cells, 1,500,000; white cells, 36,000, with 5
per cent, myelocytes and 10,000 nucleated red cells, of which
3 per cent, were megaloblasts. Within two weeks the patient
was rapidly approaching normal again.

The term "leukanemia" has also been applied to
conditions in which the combined blood picture of per-nicious anemia and lymphatic leukemia was present.

Luce's case -showed a blood picture of hemoglobin, 30 per
cent.; red cells, 1,200,000; white cells up to 81,000, with poly-
morphonuclears, 46 per cent. ; large lymphocytes and non-
granular myelocytes, 49 per cent., and small lymphocytes, 4
per cent. (Teeter).

5. Teeter, C. E.: Recovery from Leukanemia, The Journal A. M. A.,Feb. 16, 1907, p. 608.
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Sappington" reports the case of a man, aged 46, who aftcr
anemia for six months entered the hospital with hemoglobin,
18 per cent.; red cells, 1,130,000; white cells, 7,800. The
differential count revealed : polymorphonuclears, 22 per cent. ;
lymphocytes, 66 per cent.; eosinophils, 2 per cent.; myelo-
blasts, 11.8 per cent. There were 3,356 erythroblasts, of which
62 per cent, were megaloblasts. The temperature ranged from
99 to 101. Death occurred Ibree weeks later, with red cells,
1,030,000; white cells, 298,000; myeloblasts, 88 per cent.;
nucleated red cells, 29,334; megaloblasts, 60 per cent. The
diagnosis was acute myeloblastic leukemia.

It is interesting to find in hemolytic blood disease,
such as the case here reported, this combined blood pic-
ture of pernicious anemia and myeloid leukemia occur-

ring as a so-called "blood crisis." Although transitory,
the picture of "leukanemia" was perfect in every detail.

As the usual paroxysm of hemolysis in these chronic
jaundice cases is either a good deal less rapid or less
intense, the unusual blood crisis seems to have been
dependent on the rapidity of the hemolysis or on the
extent to which the red cells were destroyed.

6. Sappington, S. W.: Am. Jour. Med. Sc., 1916, 152, 238-243.

THE NUTRITIONAL VALUE OF
THE BANANA

VICTOR C. MYERS, Ph.D.
AND

ANTON R. ROSE, Ph.D.
NEW YORK

That fruits are entering the dietary of man in this
country more largely than ever before has been pointed
out editorially in The Journal.1 This is of particularinterest in view of the increasing importance that is
being attached to the rather intangible "accessory food
substances" in which fruits are supposed to be espe-cially rich. It was with these facts in mind that a
study of the ripening, composition and digestibility of
the banana was undertaken. Fruits are frequently
looked on primarily from the standpoint of the acces-
sory substances they contain ; but it is well to bear in
mind in the case of the banana that its caloric value is
very high, in fact higher than that of any other com-
mon fruit in its natural state. Furthermore, bananas
may be readily obtained at any time of the year, and at
a cost per calory about half that of other fruits. The
condition in which fruits are sold in many of our great
cities is certainly far from sanitary, but the peel of the
banana affords it almost complete protection in this
respect. The banana has been called "the poor man's
fruit," and the facts mentioned above would appear to
justify this appellation.

Our nutritional studies on the banana indicate that,
when thoroughly ripe, it is one of our most valuable
fruits ; but there are many other reasons why this sub-
ject commands interest from a physician's point of
view. Our experience indicates, for example, that
bananas may be used to advantage in the dietaries of
nephritic patients showing nitrogen retention, for the
reason that ripe bananas contain small amounts of pro-
tein and large amounts of readily assimilable carbo-
hydrates (glucose, fructose and sucrose). The fact
that the banana yields these different sugars is of con-

siderable interest for, as Higgins" has pointed out,
lévulose and sucrose appear to be burned more

promptly when taken on an empty stomach than glu-
cose, suggesting that they play a slightly different rôle
in metabolism.

Raw fruits can be consumed to advantage only when
they are thoroughly ripe, and the banana is certainly
TABIK 1.-CHANGE8 IN THE COMPOSITION OF THE BANANA

DURING RIPENING«
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40
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3.Ï.5

31.5

2(1.1

Appearance ol l'ccl

Very green.Greenish yellow with pen
green tip mid edges, bit-
ti-r llavor.

Yellow except extremo
edges und lip, beginning
ol golden yellow, bitter
flavor almost gone.

All yellow except extreme
ol tip, greenish east to
edges.Golden yellow, greenish
cast on edges, occasional
brown specks, no herbace-
ous llavor.Full golden yellow with
brown specks, Strong
ainyl acetate flavor.

Patches of light brown
shades.| Largely light brown (Incu-
bated ¿I hours).
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1.17

6.88

(1.88

7.08

0.09
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1.20

4.no

12.52

11.HI

11.72

11.72

11.10

7.HI

too

« S3
H

1.75

15.40

1(1.00

17.07

18.00

18.78
17.00

15.112

7.53

5.02

3.02

0.71
0.00

* The rale of the several ripening processes appears to (lifter somewhat
with (lie season. The present analyses were made during the winter
months. Other analyses show that ripening proceeds more rapidly and
more completely during the summer. Kor further details tile reader is
referred to Cure, H. C: Jour. Agrie. Research, 1914, 3, 187.

no exception to this rule. Perhaps the worst criticism
that can be made with regard to bananas is that they
arc frequently sold and eaten when they are not thor-
oughly ripe. This is in part due to a popular miscon-
ception that bananas should not be eaten after the
appearance of brownish tints on the peel. The yellow
color of the skin is not in itself sufficient evidence of

TABLE 2.-COMPAKATIVF. COMPOSITION OP SOMK COMMON
FRUITS •

Fruit

llananas.
Grapes..
Plums.
Cherries.
Pears.
Apples.
Oranges.
Peaches.
Lemons.
Musknielons...
Strawberries..
Watermelons..

Potatoes.
Sweet potatoes.

Protein,
per

Cent.
1.8
1.8
1.0
1.0
0.0
0.1
0.8
0.7
1.0
0.0
1.0
0.4

2.2
1.8

Fat,
per

Cent.

0.0
1.0

6'.8
0.5
0.8
0.2
0.1
0.7

Ô'.fl
0.2

0.1
0.7

Carbohy-
drate,

per Cent.

22.0
1(1.2
20.1
10.7
14.1
14.2
11.6
10.8
8.5
11.8
7.4
fl.7

18.4
27.4

Calories
per

Pound

447
437
888
354
288
285
233
213
201
180
Kill
130

378
558

100 Calory
Portion,

Gm.

101
104
118
128
158
151)
105
213
220
252
209
332

120
81

* Taken from data compiled by Sherman, H. C: Chemistry of Food
and Nutrition, New York, 11)12, p. 818! from Bull. 28, OUlcc of Bxper.
Stations, U. S. Dcpt. Agriculture.

ripeness ; in fact, under certain climatic conditions the
fruit may be entirely yellow and still be so underripe
that its consumption in large amounts would be fol-
lowed by discomfort. When the yellow of the peel
takes on a golden hue and begins to speckle with brown

From the Laboratory of Pathological Chemistry, Department of
Laboratories, New York Post-Graduate Medical School and Hospital.

1. The Ripening of Apples, editorial, The Journal A. M. A.,
Feb. 26, 1916, p. 657.

2. Higgins, H. L.: Am. Jour. Physiol., 1916, 41, 258; The Rapidity
with Which Sugars Become Available for Metabolism, editorial, The
Journal A. M. A., Oct. 28, 1916, p. 1306.
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